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Abstract of JP8105444 

PURPOSE: To perform the continuous use of a 
slide bearing assembly in a greaseless state 
even under high bearing pressure environment 
for a long period by impregnating a porous bush 
with high viscosity lubricating oil. 
CONSTITUTION: In a slide bearing assembly 
having a shaft 10 and a bush 9 and the bush 9 
formed of a porous iron sintered material, the 
interior of the pore of the bush 9 is impregnated 
with lubricating oil having viscosity in a range of 
240-1 500cSt. It is preferable that after the shaft 
10 is carburized, high- frequency-quenched, and 
nitrided, modifying treatment of a surface is 
applied through a formation and carburization 
treating method. The bush 9 is formed of a 
composite quenched alloy of copper powder and 
iron powder, having porosity of 5-30%. A pore 
forms a communication hole and it is preferable 
that surface modifying treatment is applied 
thereon by a carburization, nitriding, or 
nitrosulphurizing treatment method. This 
constitution performs greaseless slide under 
working environment, where a high bearing 
pressure of 6kgf/mm<2> or more is exerted, for a 
long period of several years or more. 
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[1***1] <PU< tttot?vis^ZmL. flE^ 

^ vol it&R no&zk&tettfr * tn*?* y isaffljtft 

ICfcl\T. ffiie^^i/il*2 40cSt-1 500cS 

[is** 2] wire*4f*;jiat, xji&ttAfe&iMMbL 
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Mf»£fttt£a>*ftttftft**&4:y. flJffi&fttiiSil 

Aiaasicj: yM**M£tL-ci*«iMMi 1 o-r^y 

[1***4] 6Kg f/mm2 WlOiE "C?ffiffl £*t 
£1*** KDt^iJ ttS&jfctto 

[1***5] 6Kg f/mm2 ISLtCDSSE fc<fc 1/ 2 ~ 
5 cm/»0)KIrta)S»ilST*fiEffl**l5H*94(D 

4-<<yN«uMt. 
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**i o-r-<yttsffl^»: 0 
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fflMffil-O. 001g/cm2-0. 0 1g/cm2(D 
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ALTlflliT. 7 5-1 5 OBtfUlCDefflrt0B$ 

j-COfglSSlCO. 005 g/cm2 -0. 015g/c 
m2 <Di6fflrtO*(7)yy— X^^Atfc. 8Kgf/m 
m2 ia±CD®ET*(Sffl$4l^)li**1 4 0>-r-<LJ«g|§ 

[1***1 6] MltlKriZ. ^X(i^^->a.<^fnltl^- 
0. 0 1 g/cm2 CDiCD^y— LT^ 
b3^v^lC»£}fALTlfl:£T, 100-1 

3 o mrJ\<D9amnmrfS\i~t>tz ot»^r>i £«n * 
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U — ^t&flBTL 3 0 (D-iglctettitfc 3 2 ^StStit L> 
£o y;-X|&S&fl.3 0(7)^a5|Cli^'J-X3 4A<ftig 

mmm \z? «; -x # £a>WRaa» t+»rc^« a? * r 
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*4Mt?U-*l*B«a±aaBI=ft#tt&**2h/CB 

***t. ±«»»<Dimat5i#fic-r. s^r* 

[00 0 6] fi«BMfct?fcoT^y-Xfei:(D«»aq« 
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liiS^fSfflcDlft®^ Lrii^ai^-c^^o — Etta 

a* ab> ^aBaatttflitr ^ 

ai*aaA(«ttat- ««tsa>«ft % ^«^hi^ 
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L\ *fc* ^X^*tt^a>*5fteBa»tt»tt 
[00 0 7] 
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K*nu±aaMni::fefc?T*ttB a eflB£tt« 
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[BH*»a-r4fctoco^a] inreBB$B%-r«fc«> 
^aaeDBRBe^fetti-r^yiiiftMstwrfcix 

T\ WrE^^i/iOftftrttt. 2 40-1 5 00 cSt 

a>«B«a>«i«**r*a»»-e*a*ttr^*ci:t 
yBBBJM**a«r*. mewus® 
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aBJmSAttttlcKB-tf-ft. 
[0 0 1 1] Bltt^BB^-r^yMBBA-^-flO). 

mmmvfoZo *«aa>-r-<yiiiaaiti*a>B*M«p:« 
jsa{*i*Hi 4(c^$*tf--r^ytta^jii*i:Pi:T^ 

»B<D-r^yi*att&*icfci*T*. i o^gpic^ 

H6*<Klt&*u t?3*rv he&OMMHIlcf* 

i/A5^aLt^l> 0 fit, CG>BSH<D±Si<DneP 

fccfci;^^i/aL2$Jti8LTtt1 0^<»A**iTl>^o 
161014, C(D«lt^7^7 h6^Jtii-r^IsI$E^ih7tf 
iUh8l=.fcy % BK^BI=**iT^«. 
[0 0 12] *«B<D-r-<yB««Af»:T?flta**L*^ 

'>atttfflt?Sio C0)^^i>iC0ft?lip{45-3 0% 
fl*T?&*C±:*<#*Ll\, **L¥*<5 96*BT?l*JBtt 

flta»»a>*a«^+»iay. m&nm&tLx®. 
at?*&i^»tiA<ft* 0 3 096* y tse 

^t, ??^aa{toBttMB£*a<tty. «a*i:: 

[0013] Z<D&HR7y*S3.\Z2 4 O- 1 5 0 0 c 

s to«Bna>tta«*r«Bttaaaa«*ad«- 

£ 0 ttJtA<2 4 o c s t *BriiflBtt0>Btttt4<Ba 
g&tz&b. yyis*o&llto\z±#>£i*;xt$<zht><& 

sticky, figffl+ic M ^cy w 3S^«*l. »js&site 
&£mfHL+z>zttfx£ui\ ttjs*<i5ooc 

s t SJg^^a»;tt0i»^, B«Bir*orBlt0lcB 

^Hifeaaa*<wt;^fl.«Bicay-S6<, «»iic(*s 
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[0 0 14] #?m^-^>a|c^jf J-tj-^JSJtai*. tt 

TU&ffirtUDS;t;ai*±T<£J!!T?#.&. {i l. ?y-x 
l**i*t ^ ^-r £ 0>V Zf y v i $ i* £, c t itx- £ 

C<D»jfj4(c|*Mo S2 . WS2 . ATjSJ&B 
N, y=j-?7<< h&ifCD. *3gtf5 0 0 jU mliTFCDBf* 

[0 0 15] *f§WCO*?LS^>i/->a(=Ktt«Sj»jSS 

* 1* mmfb stiam itj:y <b 

3a;!><?&^aj£*u Kt>v izfcmtmmmtfzfv vie* 
^si- * -ete^-r ■& t mvutjantmt f v •> a tosnjtrt 

jaA^tftib-rs^-c/n^-rtus^L^ ceo j:5fcf**i± 

-«<t LT, *SJSA<4 6 0 c S t 05JB?»a6$ 
6 0-8 0°CI-*-C-«l!»L, 2 x 1 0"2mmH gCOKSg 

tt?. ^yvi$ccos;tai;aiai*-B-^*^. gnu* 

t0016]«1 0»ftl^b«i. CCDftlflStDtfc 

1 0£;5j*. ^bfcJ:i;»S;KeiA*iLfc^. *C0*£ 

fci*;s«ssffl!Jij*fc ficj; y *sau«as-r -5 c t 

OlJit-^. ?-;/v3.9cDfflI!)B6*;*0t. g<b*fc 
l*«8E*tt3g&fc if I— J: y *ffiBfeltj!!ia-r -S C i: A<»* L 
«*.l*\ ^•r>a9(Da»Il:||3 1 ~3mm. » 
*L<l*2mmg)tcD;*/fc«<bJ§£telfc£t*.&±:. ^-v 
:> a. (D WSUSIt * IS] ± * •& £ c t tfiv * -5 . 
[0 0 17] 1 i:^-vv3.9l*a*#lcHfiicoffiK 
C0^ai=«fcy«SI=«»HS*-ti-4CtA<T?**. «*. 
I*. tfL2itto&tz{*)$m*ftUi:<D<iioUilSimitMz& 

[0 0 18] 02li7-r>a9i|t1 0i:<05fiffiC0«SC 



»»1 6A<^'V>a.9C0rt«B±l=aajLr»L^BI1 
8^ff$)«-r-&. CCDj4ffl|1 84<?»r>a9 £«J1 OirCO 
PJlCDfflBIPffiiri&y. aJtJftiRMJIWSti. Sftfch^ 

fc*ttSj8J»asi*3a»ttA<aiorffit>tDT?. ?7->it 

tt*<ffiJ*W4-ffl»l y ig L r t . ^ •> ^ fr £ 
ti^cirfifcl^ -e^e*. flttttll 8l*«tf)rft«8 
IHIlc+jfcorS^WI-«t&$4t«lt-5„ C4xl=<fey. * 
38 WcDillgSS^^ y »»*§:>H* £ flHtl:: ft 

®lz. K». iS^aT-CSBliER-r-Sttl Ot^-y 

l-«kor§l#fiC*tl,-5A< > *f§WI-J:yittS24 0 c 
St~l5O0oS ta>aflHfc£d»$-fr&£, t»SW 

"»fi*y can 8) " offsc:*??. *>cyfc 
fizz zmmzgmiz-t z z t *<t? 
[oo i 9] stfiai s#Ha-r«>. ^->^i9ic$ai$ 
*ifc*tt)tffljt»i±. Kin*. mreoaatttR i s (b 
2#ra> &!&m?&<Diz&m+»&mtox&mKT* m 

1 Oi:^-yi>i9tCDg«j^ffilz>gaiLT<*Ci:A<3& 
•S. CCD^mi*±|r % ttl ot?j'yi9 ,k<7>*S»llcJ; 
■5»^lcJ;^-CS7taA ? )W5iL. fro. iteJSfr^Tfi 

*ttft»»»jM*«rt'v»m-r«i:. M1 Ot^r/a 
9IHCD h7-C^P^#1±CDlSTCD^JSt.-r. Vt&0)VJ 

-xom&tmmz. gistj§*^ec-rcDT*»^L<<c 

t^ <> CCDfctf). *«B^C0-r^y$figffl3l:tt:t?l*. ^-y>> 
i9<Di5«ffil=aa»»1 2SBBSL. CCDigj4S|5«1 

— ;i-3frtti ot/iix icofaiicEA**irL>-5„ ccoffi 
Ti*. lift. £fl.K5*14^*^-:/ 

i/o. 9 fr 6** LT*fcsa«<bajf ai*i* i oco«^3s 

A<»S>l-^ata-rSCi:l*«iilMl=B6±**i4. 
[ 0 0 2 0 ] 13 3 I* ? v v a iz *m S 1* * fl»»C!)BE 

«AtiLfc^«y->a3<ilz-E-tt^ttJl2 3 O c S t 

( ttiftsaufr 6 rpiR $ tvr t» ffl y 7 - x-/ v 

230). tSS360eSt (btS3tei4fr 6rp»$+ir 
l^lil3ty7^-/<-^3 6 0) fc<fctfttSE4 6 O 
cSt (*JtCjftfr6rtiW$*ir^-5UiJfe^ , pxx-/< 
-^4 6 0) a>a»»«tl>G(OJ:?««ft-C*il$« 
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«S<DiB^i:ytt$^ll3tLfco 0 3lC^£;h,*:*S£^£ 
3 lc % tt£ 2 3 0 c S t <J)fflmfoO®£* m 
5Kg f/mm2 8S0iET^Cy^4t^, C*t 
ICS* U *»0^ICcfc^3teS3 6 0 c S t fc£tf4 6 0 c 
S t <D»7t»C0*^, 1 0 K g f /mm2 Ul±<7)®ET? 

[0021] 04 itvt&o? u — xuaiwfi-f * u ws*§ 

h^tfatffttttuttLfcttttB-efeft. tt*a>*y 
— *«»fi*^yiM&Hik{*i*Bi oic^n**?* 

«fife(D-r^yttSfflli(t$ffifflL/i:o t47|CliS4 5C 
W«»«Afl£fl6fl!U ^^va2l:lil^i:<S45C 

fflLfc. Hi 0lcfiS4 5CBHa«A««ttfflt. ? 
yisi.9lZ\*§,ftntiL£m&£& (Fe/"Cu) 
£u &fUg*<1 5%<D. ;im*SA*tL^^^v^^^ffi 
L/--0 C(7)^^ Vi(cttJt4 6 0 c S t (Dfflffi® (tiJ^t 
: E;*S^t>TtTSg**irL>^)tb3t^^— X— /<— ^4 6 O 
£<£ffi) $#;l^1±/io 0 4|C^$:Hfc*gSA^B^P ) /)N 

fle*a>yy-x«iiBH-r-<y««iaii(»a)» 

a. SJ£#5Kg f /mm2 Sfi*. & fefc l J C L J 

wmtf&thztiztf. *9ewa>-r^<y«s6iBAi*a)» 

@i£rt<1 OKg f/mm2 $ffi*.T ^ C y 0>*i® 

[0022] (g5fc^t/ia6f*^0^(7)"r-<ytts*§5i 
i* s s o o wiuiicjbfc o r * vtzm 

co-r^yifisffiitftiia^iwEi 1 \zmzti&£otj:m 

*£^T€)o tt 1 OlCf* S 4 5 CMitftAMtttffl 
U ?V>i9|r|**amt***** (Fe/Cu) 

^ffifflL/.o ^<D7y Va.|Zltta4 6 0 c S t (DftMft 

4 6 0^1) £$&Zi*:tz 0 IE8Kg f/mm2 , 

X 2^(S}<t Y 1 fccfctfY 2^fS]lC^^t^^ltr^ro 

T'fcort. «n^nicMy«i< % n^nmcsitr 

T'>*T?ft& 0 »gT*U*. Ctl£<D*SSI*. *&E<D 
ZL&Vlts 8Kgf/mm2 <7>iS®JET*i, 8 0 OBtfyj 

«>aiiiii8+i^i:y35<±<»±Ltt^-3fccfct^ 



[0 0 2 3] *«W(Df-<yttSi!aj5:«:$j!fllt^(ZR|f^ 

b»ih sovrans) mn^itmat. ?v 
t <Dm&m<mmm&mmmo)&m\z3i5. u r i* z> t <o 

5*. SMS, ffitt. BK«cifa>««ttx*;u*tliPit*c: 

tt. ftm«tt^tf)&<b£l^ (*ftS1b¥*A. 35 4 
Kfi, 1 2 7 6I#1) . 

[0 0 2 4] ®7&Xf® 8 f*mfe<Z)BttJSffl»»H<Dffl 
J*#Wa>»Jll hStfc^o 17 (a) li:? 

4 60 (»flT?*fiWH<DttI8a>*a>) (D*n«»*#«f 

is***-*-^ 1 ^— hH-efcy. @7 (b) r*c<o»»ia 
^cfey±A»ttfc«fia>s»fta»*Ka)*nis»«» 

fC % Hfe(DS*6JSa»«lHl**n««* 1 7 2 0 cm-1 
tl 6 60 cm-1|: % l*M««B«&ft«l 
**<!2^t>4xfco #*MRiK£l 7 2 0 cm-lfiJjJM*— 

dxf^) (c^a-r^t(7)-ca&y. »§i 

[0025] 0 8li. *fe(DBttSiB»1&a/)^attfifc 

<t It, S i 02 , F©3 04 , C, y^^r-T h. a 
-Fe2 03 A^t>«|Ja^*^rl^Sc < ^>b^j^L/to 

[0026] B9tt* »fe^»ttJta»«5Ha>±n6^fit 
BStifc-r^ynaBlt^tjMUL. «1 Ot^r>i 

9<o«»ffia>*ft*jiiw-aa)BSM-^B»Lfce*a)a 
»H"c** 0 (a) oossia^^^-ra^Ei-c 

vi'*9t<Diatom*+ mmmco&mmz 10-12// 

T?fc£o — (b) 1*^^ i/a908M*$*t» 

1 otyviszL9tom\zw*atoz>tiz> w ^cya 
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[0027] *%wot*vto#mtLmmwm\z7i) 

O. 001-0. 1g/cm2, #*L<l*0. 005 
g/cm2 - O. 015g/cm2, *t#£L<(* 
O. 0 1 g/cm2 fl)i(D^J-XJMLti}D< 

z<D&tLmo)? t )-*mmz&t>). turn 

jttSSlCfcio yj-XWitfO. 00 1 g/cm 

2 *XT?i*f*jna«jjii! RSitas*<^»$*x^ 
yy— o. i g /cm2 fi-c(*ffi 

£o yj-Xl*iA<0. 0 1 g/cm2 (Di§* % tt£ 

[0 0 2 8] £fc. EK + Ofi^Mir^^ 
"J" l-<fc oT^oCMlw 8 K g f/mm2 JilJiO® 
^<yNSE«ltWcAit3««««c««. C<D<i:5fc*l«a> 

fUk #£L<I*7 5-1 508$^. *t#£L<l*1 O 

o-i 3 o^p B icD®artcoKraic^>fcoTjgwj$i±. $* 

lr % O. 001-0. 1g/cm2, #£L<l*0. O 
O5g/cm2-0. 015g/cm2 ( *t*?£L< 
l*0. O 1 g/cm2 a)i0^'J-Xj)iAt^C(!:t 

-e#£ 0 tiftSia^ra^5 0B#ra**-ei*$si:^^^zL 
iMMB*M*<2oottni]$tt%6£ "H-sfcy ic^s 

B#raA<1 0 0-1 3 0B#fB]<7)fiiffi|*-CI*, ttt^^i/j. 

t*<«sic3t»rc "kCA,T?i^<& w ii^y*\ -J vis* 
SElc^y. "tf-Mifcy" *<*4-r*3S 

ttttM^«i^ «ot, ^y-x&A£fTd*§^ «n 

(tilted* i 0 0-1 3 O&fm&a&iZft? Z tt><*ttt 
^Ll^o CCOIS. yj— XSAitfO. 001g/cm 

*^#&*tttl^. O. 1 g/cm2ar*l*. a« 

<bLfc<fy-^(D-»A<r^yi»*ffl3tf*a)n»^aitt 

Lt<^Ci:m B yj-XSAi)!i<0. 01g/c 



m2 <d*^. ^U-xii?«tt^bLrttt<i:3f^vrL<i:a) 
[0 0 2 91 0101*. coffiBSoyj-xaAM 

^ttig-rfe^o si o(D*ss(*, 

(®E8K g f /mrr.2 % gftft 1 2 Oft. ffim^fS]- 
l»J)5i$12rpm) \Z£ y»fc D ;£Jt(*£?l«^ 

Tff^ h^x;i,foy U M 7 y^MfciR 
( (80 #?Q*3SS!i) Icjcymu /i = T/N • r<D 

o. oi g /cm2) iCcfc-sasT'fey . m&mmt 

O. O 3lC^T^T^tl*c ©liW^^^ zszLkCDmW} 

Sffi^Siio. io-o. i 3(c^-cJi^^^o (3)(iffl 

O. O 1 g/cm2 (DiCD^U— X£;iAL*rfi: 

&<t>SI§{I»t?o. o 3iz^^si^^ 0 a>r^^r* 
c&SS&gnjo. o 2fcrF<7>fB£*tirf <5>o c^fiSJS 

S»«l*ft 1 0 0 0 ^felgiSft £ < £<b*r £ C £ £: < 

t&ftztitco *tz. 01 o^t,. )&&itmi&m»(»&it 
y-xco^Araraiii oooBtPBiia-L-e&^c^^T?^ 

Z> 0 CO>yy-X;*iA«lSI*, VilcS53ttJS^7»;*S 
^iSSHrL^CtlC.fc^ffllfe^ST'fey. ^^va. 
l^*ttSa»;*S^«^ttTl^^^:Lvi|^^|c|i, 1 oo^ 

nm \z ? y -x * a a l * ^ u i > • 
[oo3o] *&wo?*v&&&tL&izmm\zm& 

0i<D-r-cy«Si(fl3t{*(7)tti orcii, 01 ^izjik^ti 
**3^tt*ot*^yttSfflIi(*ott^csft[t^nTt^^ 
cfc^*yy-xt&flg?L3 2^ait^c<t^-c^^o 
[0031] 01 ii*. **w<o-r-<yt45jaii<*(DSfj 

CO*J6«S^"rSP^»rffi0r*fc^) o M1 0^r>i9 
i±Z>tz£>\Z^ yviszL9(Dmmz?^0-^71®2 0A< 

[0032] 0121*. *«^<D-r-<ytt8iiain*<7>te 



(7) 



^^8-1 0 5 4 4 4 



<»mmm$:7ji-r8iftm&mv&$>o 01 2-ei*, o-y 

$ (H v) =1 OOOglS©S i 02 ) \z&E-fzmte 
ItJS*£l£2 2£&iftLTl,*.i)„ CCDffit(S*€lS2 2lc<fc 

[003 3] 0 1 3 li. ^flBJtD-T^ y $taffl3t«:<0M 

icsiicois^^^-rgii^eiSEiT-fc-g.. 01 3 £ 

S4 5CfitASJ) OSiiilS^^ V3.2 4£fl- 
tt$ttTl*«. w<Di§53iS?y2/a.2 4<D#SlCj:y. 
^ISro-r^yfiSM^^-IS^t^SET-effifflt- -6 

[0034] *«|B(D-r * y IftSfflittt:!* 6 K g f /m 
m2 JJLtflJigHEfc^UM . OKg f • m/mm2 • s 

fUSfflf*®. U— >(D7- AffllftS, -JCAtKPKDP — 

[0035] mmntd&t lt 3>n&$%itii&&m*<* 

SftST'li. tt^MffittSroiS^-aA^fflSttTfcy. ffi 

«t (Disusns <t i= y , isms a.<n®®>& *< ? -> 3. as 

S#jSlflSCDPVfiili1 Kg f • m/mm2 • s 5fc3ST? 

X, f©7P> HSflCDP Vffil* 1 K g f • m/mm2 ■ 
sUl-fT?. #}§<I» (v) *<0. 1 5JilTT-fc-2)Ci:A< 

*< y liSiiaictt:.!: y »*si\, 

[0 0 3 6] 

6Kg f/mm2 Jy±<D»;ffiE£glt£fiSfflgUaT-<?, 

sfefgi!) * -a- s c t a<t- # -s -r ^ y f*Siia3H*A<» t. h 

[El®OTfB5*^KBJ] 



[01] *nWO>?-<Vto&i&iLtt<D-m<r>m&mM® 

-eft*. 

[02] Eii^^ttfc-rKytfigifaji^cDlii^-vv 
[03] ^lewcD-r^yttaffltt^i-fcit^^^vii- 

»<DBICKS^-r«tt0T?fc-S. 

[04] vtmai^'j-^mmi-^^tA&m^wt^m 
MroSitessi^^as-r^yttSijflat*:^ f-^-r 

v^tt^tt«Lfc«#t±01?fc.So 

[05] ^S^O-f^yWlgjSjittfcS 0 0B#Klct3f= 

-p r iiiswi-ffisiasi s ^fcfgco ? v -> a. <djs*ss $ m 

[06] *«^OT-r^yagiiaA«:^8ooB$H[c^fc 
orii«iB*)icgi!ijiai$-ti-fci©a>iiso*tifi^^-r^tt 

0T?fc6„ 

[0 7 ] m&(ojSitti8^7i#)Sco*n^^3t»«f <z>$sm 
»a>**-hH-c*y, (b) t*zo>mmm<-£m2ti 

fc ^ y> 3. t ffi £ 1 0 0 l$fy»SS& ;* I*-* d £ ir £ y £ flc 
[0 8] *fe(OSttSS7t1*lH*^;-B3ttfi£»tHff^^ 

r*— h0-efc*o 

[09] i&feoiSiteJtsj&ifeiHroi^iiig^^fc-r^ 

(a) oro«ffiffl*$^-r:s»Ei-cfcy. (b) 
ii^^i/i9<DaEffl*^^-r»^0-efe-5 
[0i 0] ^Bjro-r^yiiS^iiicte^-c^y-x 

KlB#ra <k ©K«a>»1±0T-fc-5o 

[011] *f6Mro-r-ty$ia*ai£tt:a)Sijro0i|<ogB»w 

S»rS0-e$>-5. 

[012] ^B^ro-r^y^sia^cDiterowOTaj^ffi 
[013] ^fgB^ro-r-iywgja^roMi-S'jwcyOTgp 

»SfSBfffi0-Cfe€><, 

[01 Ai'tKSEwyy^xiftiBfii-KyttfiiBii:**:©- 
W«>«BaRffi0-efc*. 

[01 5] tt*OH<*fflj#SUajiS^-v->i<D-0i|COgp 
»«®»fii^«0-efc*„ 
[»#oi»W] 

1 X* 

2 a. 

3 9>\ h 

4 0-'J>y 

5 vA 

6 75<T';h 

8 tsUn&JttfJU h 
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9 #?lK«££*5£&?-;/->i 
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1 2 aafftt 

1 4 Slfl. 

1 6 sttssit a 

1 8 »m 

20 ? 



2 2 RSRfc 

2 4 J55i)t^-i/->i 

3 0 ^'J-X|&8gfl. 
3 2 tfltfc 
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3 6 jRftt 
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(72)&^# fat? (72)£E# /hSJE *j& 



(1) 



1 0 5 4 4 4' 



[4*«a»J] ttftfiittl 7&<&2(D&3gl::<fc*lillIE<D»« 

[SEffB] 1 ^ ( 1 9 9 9) 1E22B 

[-5>B8S#] *#Ba¥ 8 — 1 0 5 4 4 4 
[^B3B] W-f£8*E (1996) 4fl 2 3 B 
fiHttK&tl8- 1 0 5 5 

[tans^] 2 5 6 o 9 5 

Fi6c 33/10 

[F I ] 

F16C 33/10 A 

[3M£I$IE 1 ] 

[«uE*t*igIS] £X 
[ffluETSfc] SSE 
[*§IErt§] 

HSU* 

••j is ^ i* £?iscd»&bhs«- u * * k y ftaffl jit* 

l-fcl^T. Jjtllg :?•;;••> 3.1* 2 6QcSt~95QcSt 

r^s»*« 1 <»^y 

[ii*«3] I5SE^'V>a.li«fl.^A<5~3 0%<7), 
iBt»£iM»i:0>«#eitg£***e,*y, ttGKTLttittl 
MVCfeiJ. Wl8B^-v->3.l*;tffi, S<b*f=l*;f8SIHb 

«as5*i-<fc y*B3iit«4S**LTi*-&tt#£ 1 ©-r^y 

C»*«4] 6K g f /mm2 )a±<DSET?ffiffl*4x 

sm** 1 (DT-tymiSiiBaft. 

[1**385] 6Kg f/mm2 K±fl)SEfcJ:^2~ 
5 cm/«?CDffifflrt<Dlg»)i$aE-CffifflS*l-5»*a4<D 

-r^yttgifflii:**:. 

[»*«6] ffllBS^ttttMo S2 , WS2 . ATjS 
< £ t 1 «8tl±0X iteSA< 5 0 0 U mVJLTnmWm 

mm* MK^rr s»*is 1 ©-r^ y »g*sat*. 

[t»#JS7] lHJIE^-vv'ia)nSfflMDilwj|i;ttSP«A < 

^}s$*irt%*ui*fli i ro-r-^yttafflsit*. 
ai±<D*» ^ e> mm * *i-c * »#u 7 ©1- << y 



-ci*sk#js 1 0T-r-ty«s*gji:»: 0 

t^»*« 1 (D-r^yttSiffljltt:. 
[fi*iSl 2] *X£*ri.. K^XOTrtJSSlcli, ¥ 

g^ism^s?yics»a^'v->i*<. Mi-^g^isiw^ 

« y ic £ fl.K«£ 7 y> n. MESS * tit I > S IS 

jfcjnro-f^yiagiajitt:,, 

[»*«13] ttt^->va.^ffiKi$-a-4Ci:l=J:y 

i t o)f&w>mz*i- s»#is 1 ro-r^ y tts*§3t<*„ 

t LTffiffl**ii.S»*JSl O-T^yttSiajit*:. 

r«*in 5] is-^oT-j^mtti&miLttt it 

LTffiffl 1 WT^ y 

lii*^ LTfi6ffl$tt*lI*ia 1 O-r^yttSEIgli**. 

[ta»qi i 8 ] *a&«**3S(*9:aratts*a;a#i l 
rftffl $ *t-s»*« 1 tfvr ^ y ttgfflstt*. 
[if »a 1 9 1 si^u-^T^P-^evttftfflji 

[0001] 

5(-B«lc(i. *f6W(*«J«MI-*>fcoT:*l*&Sg-t? 

i§5i{*icii9-r4o 

[0 0 0 21 



(2) 



^Bfl¥8- 10 5 4 4 4 



<fc?f=-r*. ZCDtz&b. h£7— A£I*N£7? 

[0003] a^^^flg^snrL^-r^ywaffliii* 

(0— #J<7)Et®I21£I2J 1 3fc^1" 0 t^x 1 0>n0|::?? v 

v— ;u3*<iea£;Kti^&o tfx 1 cDMi]gfwci£?^>r 

>A5^6Lt^5 0 fit, C<DWilH<O±iBa)tt0 

uo-u>^4^®$tir^^o MStf>?5^h6 

8 CDigS&M t S»ffly<Dtt<Z>ffliJS«^ b ? y is a 2 0)BS+ 
U— X»8B*L3 0<&-«|r|*itjtl£3 2J&<fl»S*lT^ 

coo 0 4] ffl»jffcsiB#ici^ -r^yttaiaitwrffiis 

[0005] ftfcftyy— x$«sfig-r^fc^fcr* 
titftt * ft t> 0 c co*gJifc cfc »tbf*-«WlrfflfiijftSi 

i*. 0rff0-ea>**6itflttecki;iftBff*fcj3^r, 
<b^y— x«f±««Bizg|«Lfcy. mzLZvzztit 

[0006] ^mii::fr*:oT?u-x&£<DS«#)£ 

<tLT> 01 4ic^$H*<fc«5ic. ??va.2 0)ai(ia& 
i=«iB3 6ft^a)B(«fl»nii$aBLf=y. **im*. 

? y v a. g $ g S ffl m 14 <D £ ? ^ X ^ v 1 » if x* 

s^iTA<Ba^$tiriN^o lanl. «a*tta^fttta 



.ffiixi*. Hi*«»s«*fl6ffl*r4ttaa>a$, stream 
±aattft<ftu« w ^cy w 

[0 0 0 7] 

zttfuzz. s®Efflo-r^<y*6g*aitt*:$is 
m+z>ztvbz 0 

[0 0 0 8] 

T, ffiSB^yvj-CDStttrtli. 26O-95OcSt0 

*»«Lfc*att*&fc*c*A<»*Ll\, *»BB(0-r 
^<"yttS*§lti*(i6. O Kg f/mm2 JU±<Z>IWSjE 

[0 0 0 9] 

$>nn y v > a r^sttscos^ $ ts- s c <t rc «*; 
y. <sa, ie®E08iJSTr*ts«flp B i (w^is. 5^r B i 
ic^fcy^igo^^a^w^ffiffl^^ct^-e 

££o ^^BS6 3-6 0 2 4 7#^$g|C|*. $i^[Hllcg 

^TLHtto^s^^b^y, zomt£&ft(D&ii$ift 

ttlcWL, *^^CD«ia»it«:-C?l*. ^J-X^ffiffit 
S^®l*^<, *fllt??i/JLlC^;5$H/c2 6 0-9 
5 0 c S t <DftWto0&m£mt*mfttetzl+V£T<D 

%mftmt)<mtzZtiz>o **wa>tta«aji(*7?i*yy- 



(3) 



4#BB2P8 — 1 0 5 4 4 4* 



[OO 1 0] 

immm hit. BS€#RL&ft< ■b*nmo>* -iy** 

[OO 1 1 ] 0 1 \t*%W<J>t'<Vto5t.&tL&<r>-mG> 
•So Stot, 01 4l-fclt^a5»i:(^-«)«»ttl-Olxr 

•v h6A<aitt,tt. tfx 1 t^v'r-J H6 £<D«|H]i::tt 
•>A5A%ftLTU5. f LT, C<Df»|H(D±4i0>fl-SB 
izo-'J >-5 r 4jb<^*$ixrt^-5, ilSSro^^^-v h6 
fc<fci/^ vvi2^»iiLr«i oA<jf A$tirt>«>„ 
«moi*. ca)«i^^7 h6£Jtii-f -Sisils&it/t? 

;Uh8lCj:y. EfcTftelC^ihTl^. 

coo 1 2] ^fE^o-r^yttajaiEft-cfiiffl^iis^ 

'>j-t{£ffl-C*#-5>,, Z0)7y vj.<D9C?l^l*5~3 0% 

ffl-e^fcu&jttffc*,, &fl.^A<3 o%£y ti* 

l^<t. va.Stt:(D««W5i£*<Sl<fcy. 

[0 O 1 3] Z<F>&M£-?y*>i.{Z2 60 — 950cS 
"teltA<2 6 0 c S t *j«-CliiH/ 5 taOT351tlttA<iea^* 

-Sct/ ) <^»|cBlt < !:^Sl*AMJ*N % Sitae 

[0 0 14] *fl»^^vzLlC#j»$ii-i,a/ i »»(*. tt 
«A<SfrE«5Hrt(0t<DT?&ttl*. ^-0>ia^Stt:l*i|#l=lfi 

IZm®. £ S*-f a CD 7? Zf v •> a. £ -& -5 C i: * 

CtDiHjf jftlCliMo S2 . WS2 . A^fiJBB 
N. hfcifCD. tHg*<5 0 0//mJaTC)@tt: 

[OO 1 5] *«W0)^?lK^yi/il=*«i«-B7»-*$ 



■CS^jc©KttfiE»5»a6lcRygg«)tt^3. *r< L 

i*. *ttSiccscr*D»;-gJtf±s:<b-rs, nit. aa» 

£ittt«:»IAi«)i:ita» ttt 6 < c 

ur. ttSAM 6 o c s t coiia^ 

6 0~8 0°CIC*-C»SftL. 2xlO-2mmHg©I^ 

ra-e ^ v i <oa?LA<s at a -cfi&fa $ ft* . 
[ooi 6] Mi oi*iftgm*&tt«. co»»ss<o*fi 
io saw. ^bfcjct/Ks^AttLfcs. *«ma 

t^. ^-yi/a^OffliSSIZJlS 1 ~3mm. » 

*L<tt2mmgJl(0JS8t^b)i^JB)iE*-ti-4i:. 

[OOI 7] *X1 t^-v>i9IJ^SI#|rB3fij(Dttjft 
<0;&&|c«fcyffiSic«*B££tt£c < tA<-c*£.5. «A 

[0 0 18] 02li^-r>a9i$il OtOlfiSOttSe 

,=t»1 6A<Zf-y vi9<ort«S±lcSt±iLT»l.>jSBI1 
8Sff$fi6-rs„ wOTjftBM 8A^7->a9ill1 0i:(0 

iw«>ffi»#Bt&y. aajaiRA^wstv. «nf=i-^ 

tt*<ffi»W&S«l$liyigLT4,. ^•y>i^&3it3fe* 
*i*ctli/«ti> <> -tcDfSUL fljfttKi 8(*«ftT*W 

*. mz. «a. xsraT-effliSEu-r-stt 1 otyy 

•>i9Ml=fclt4 "frcyir »S9QM4:MfKM 
ir<fcoT§l#iec$4i-5A<. *«WI-cky*fiJt2 60 c 
S t~950 cS troJBJfj-i^^iSS-ti-S-!:, VMXKtt 
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"»/£*y (an 8) - affile * or* ^cy*<t* 

[0 0 19] WVWl Z&mtZo ^^V3.9lZ^;l$ 

z>o c(7>;#fcb(*^(r. tti ot?v*s^9 t<r>mmz& 
mmtmmmm&K^mm+zt. *an o^r>a 

3.9a>BB«ffiicaa«*ri 2*erl. ca>Kfflffl*ri 

2^^^vi9lCfS]^or^lS*-fr^J:5lc> yxhv 
— ;U3rt<Hl 0<t7tfX 1 (DffllzKAZtiTl^&o Z0)& 

9M. ?x;uhft^a<4£(f *;ft£o 3XK 

U ?x;uhrt(rg&Jlx£;h,6o *a>*S£ % »«MbjH»» 

*<»*n^jia'r*c:if*ajii»ici»jtap*i*. 
[0020] m3ityv v^ir^ji^-tt^^^^aE 

^A4xLyr^^^>3.3<ilC^tl j etl*S)S2 3 0 c S t 

2 3 0) , )4S360cSt (HJ*5a^€»fPIRS*tr 
l^m^^xX-/*— *-V3 6 0) fccfctf3te]S4 6 0 

est (ttft5aA^m8R*4xrL>*a*y^xx— 
-^4 6 0) a>*»a*«HB<D*5<E*aT?*ai*-H- 

yH»«itfc*ifl*«iT/i: 0 cico-r^yifisifljifti^tf 

BJib^^cfeolC. tt*2 30 cStO)I?»aa)i|^ ft 
5Kg f/mm2 HJS<^®ET*^ C U £ 0 Ztl 

ICfctL. *§£WlZ&&3&f&3 6 0 c S t 4 6 0 c 

S t <Dflffl;tt0)J§« % 1 0 K g f /mm2 ia±(7>®IE*r? 

[0021] H4i*t**(D^y-xi&8Sst" ^y«s<i§ 
n<* t **M(DSttSffl»a*«ffl-r^ y Hsuaafcco 

— *H«B**yHMBiMW*Bl 3lc^*ti*cfc5^ 
ttJft^-r^UMSIUU^tttJIILfe. H7ICI4S45C 
»«»«Afl*ttfflU ^^i/jL2ir|*HC< S 4 5 C 



^brtJgg^tlTl^y^xzjQ^^^X E PNo. 

sia&tHiH 1 * tt* * 5 ft-r^ y HSffliw* 

ffiLfco Hi 0lc(*S4 6CSjiWftAM£ftfflU ^ 
?^9f=f**?LKtl*0tttft* (Fe/Cu) 

Lfc. ca>7«ye/a.rcttjK4 6 o c s t <omm : A (a* 

Sffiffi) *#9*1*fc. H4lc«apttt=tt*^6Mf>*\ 

fc<fc5ic. tt*o?y-;Mfttt&*^yH9ajma« 

iEii^Kg f/mm2 *HA4fcfcy^€>A^i:y 

<&*«A<Bto&*i5j&<. *»wa>-r^<y«ia«ti(*(o» 

®E/)<1 O Kg f /mm2 £ffl;LT*;6> C y 0>*<S 
f±ft<B&&*l&li. 

[0022] 0 5fcj:u:H6ii**M<z>-r^<ytt9ffll2: 

**8ooB#rai^fr^ra«wfra»a«i*i±fcis 

CD-T y ttgfflti{*|*S*M(cia i £ *i£ J: a fctit 
fiJc£*-f£o Hi OICI4S4 5CXR|»ttAfl$ftffi 
U 7«J*sa.9\Zlt*1MtiL&*m*± (Fe/Cu) 
**UP*<1 5%CD, i&BUtL^tiLtzJy iszL 
£&mLtz 0 u(D^'r>ii:ttt4 6 o c s t (DjH»a 

4 6 0jffiffl) S*9*1±fc. @E8Kg f/mm'2 . 
gffi)^ 1 2 OJS. I^S^JnJ-^. 5*1 2 r p m(^) 

X 2?5ftt Y 1 fccfct/Y 2^[pj|C^tl^+l^ltr7Fi-o 

ia^-efeort. Mlt«nizMyM< % 7^i/Att»^f 

^iJe«*SltTU^^^:t^„ Ht8O0Btr B 1igi®^ 
tfcott, SM*lRllc«iy«f<, KJfflMH&SH-T 

t^l^o ^fc. Sttitiii-l^-tfl^O. 4mmflJS<ttIi6 
35l**-ei4. 8Kgf/mm2 OBlEtt, 8 0 0ffi 

<oa«5Ute*iz^ i: y < «^ t a* o fc c <h * 

to 

[0 0 2 3] ^fltn^^tjHSfB^ftlBAttrcRrC 

^p B i <«ai< % &0B*naflE) an*-&«iit«t. 

^a.lc#9*#fc99awna>9ftrKH9a)9»«i9 
Ht^^5/ata>.«iil=Jc*>«*y^r 

sx hyfi«ciCcfc**feRfc4a-efc*i:s^>*i*o ?^s/a 
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